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 Abstract: This study investigated the resource use efficiency and investment in cocoa 
enterprise in Osun State, Nigeria. A multi-stage sampling procedure was used to select 150 
respondents for this study. Data were analyzed using descriptive statistics, multiple regression 
model, marginal value and farm budgetary technique. The results for the entire respondents 
showed average values of 52 years for age, 26years for years of experience, 9 persons for 
household size, and 3.85ha for farm size. Returns to scale (RTS) was 1.599. Years spent in 
formal education, farm size, volume of insecticide used, and labour positively and significantly 
influenced output of cocoa farmers. Resource use efficiency model showed that family labour 
has efficiency score of 1.333, insecticide (2.575), fungicide (2.667), land (0.267), and hired 
labour (0.745). The estimated costs and return to cocoa farmers per hectare of land on the 
average were N 115,481.70 and N 156,518.30 per annum whereas the total revenue on the 
average was N272000, while the gross margin and net income were N166729.30 and 
N156518.30, respectively. The benefit cost ratio and labour efficiency ratio were 2.36 and 3.18, 
respectively. The study concluded that the business of cocoa production is profitable and the 
cocoa farmers are yet to attain the optimum level of combination of the resources as the 
elasticity of production of the resources indicate an increasing return to scale (1.599). Following 
from the findings of the study, the government and non-governmental agencies should ensure 
that farm inputs are made available to the cocoa farmers at the right time, quantity, quality and 
also at subsidized prices. 
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INTRODUCTION  
 Nigeria is the fourth largest producer in West Africa and the third largest 
exporter of Cocoa in the World (Verter and Bečvářová, 2014; FAO, 2015). Since the 
introduction of cocoa into the country, it has helped to boost the economy of the major 
producing States of Nigeria (Ondo, Cross River, Ogun, AkwaIbom, Edo, Ekiti, Delta, 
Osun and Oyo). In terms of foreign exchange earnings, no single agricultural export 
commodity has earned more than cocoa. (Folayan et al., 2006 and Oluyole and Sanusi, 
2009). It has provided a lot of employment for people at different levels both directly 
and indirectly. In addition to its contribution to the economy, cocoa is a concentrated 
food with high nutrient contents such as carbohydrate, protein, fat and minerals which 
can be used for manufacturing beverages, wine, chocolate, cream and livestock feed 
(Amos, 2007). The demand for cocoa and its value-added products in West Africa has 
been estimated to reach five million metric tons by 2020 (Adesina, 2012). In terms of 
production, it will add up to more than one million metric tons above about 3.2 million, 
West Africa produced in 2013-14 (Statista, 2016). Tapping into this opportunity, no 
doubt it would be of great economic benefit to Nigeria. 
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 Unfortunately, Nigeria is lagging behind compared to countries such as Cote 
d’Ivoire, Ghana and Cameroon which produced about 1,700,000 metric tons, 840,000 
metric tons, and 230,000 metric ton, respectively (Amos, 2007; Balogun et al., 2012; 
Oluyole et al., 2013). Nigeria has all the potentials to invest in cocoa production more 
than those countries. However, Nigeria produces about 200,000 metric tons annually 
while on individual farms, farmers are producing less than 500kg/ha against the 
potential yield of 1000kg/ha (Erelu, 2008).  This difference in productivity on 
individual cocoa farms has been traced to non-adoption of improved technologies, pest 
and disease infestation, inefficiency in the use and allocation of resources, among 
others. Several studies (Aneani et al., 2011; Balogun et al., 2012; Taphee et al., 2015) 
have shown that inefficiency in the allocation of resources mainly accounted for the 
low productivity on individual cocoa farms. Oguntade et al. (2011) noted that 
inefficiency in the allocation of resources occurs in a situation whereby less than 
optimum output is obtained from a set of resources or when the resources are not used 
in required proportions to attain economic optimum.  
 According to Oluyole et al. (2016), inefficiency in resource use on cocoa farm 
refers to inefficient usage of pesticide, herbicide, simple implement, labour, fungicide 
and other resources used on cocoa farms which really affect cocoa productivity. If 
these resources are efficiently used through some improved management practices, 
productivity on individual cocoa farms could be improved and resultantly increases 
farmer’s income i.e. more profit (Aneani et al., 2011). Due to some factors, the full 
potentials of these resources are not efficiently used to attain economic optimum 
(Daramola et al., 2003; Oluyole and Sanusi, 2009; Taphee et al., 2015). In view of the 
above, the following questions are pertinent: what are the socio-economic 
characteristics of the farmers? What are the factors affecting cocoa production? What 
is resource-use efficiency of cocoa farmers?  Is investment in cocoa enterprise 
profitable?  
MATERIAL AND METHODS 
  
Area of study: This study was carried out in Osun State. It covers an area of 
approximately 14,875 square kilometres.  The State has a population of 3,423, 535 
(NPC, 2006) and is made up of 30 Local Government Areas. The study area 
experiences two main seasons with mean annual rainfall averages of 1570mm and a 
mean annual temperature of  270c. The State lies in the tropical rainforest belt of the 
western uplands where climate and edaphic factors provides ideal environment for 
cocoa cultivation.  Cocoa is the main export crop grown in the State. Other crops 
cultivated include yam, maize, and cassava. The specific areas of the study are 
Ayedaade, Ife north and Atakunmosa Local Government Area. The Local Government 
Areas contribute greatly to the state’s total cocoa output. 
 Sampling technique: Multistage sampling procedure was used to select 
respondents for the study. The first stage involved purposive selection of three Local 
Government Areas (LGAs) based on the predominance of cocoa farmers in the Local 
Government Areas. The second stage involved a simple random selection of five 
villages from each LGA and the third stage involved a simple random selection of 10 
cocoa farmers from each village. In all, a total of 150 respondents were interviewed.  
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 Analytical techniques: Descriptive statistics, multiple regression, marginal 
value and budgetary analysis were used to analyze the collected data.  
 Descriptive statistics: Descriptive statistics (mean and percentages) were used 
to describe socioeconomic characteristics of cocoa farmers in the study area.   
 Multiple regression model: This was used to determine the factors affecting 
cocoa production. Four specifications were assessed; namely the linear form, the 
exponential, the semi-log and the Double-log form specification. 
 The linear form is given as follows 
Y = β0 + β1XI + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 + β7X7 + β8X8 + β9X9 + Ut     
 …. (1) 
 The exponential form is specified as follows. 
LogY = β0 + β1XI + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 + β7X7 + β8X8 + β9X9 + Ut  
 ….  (2) 
 The semi-log form is specified as follows. 
Y = β0 + β1LogXI + β2LogX2 + β3LogX3 + β4LogX4 + β5LogX5 + β6LogX6 + β7LogX7 
+ β8LogX8 + β9LogX9 + Ut             
 ….  (3) 
 The Double-log form is given as follows.  
LogY = β0 + β1LogXI + β2LogX2 + β3LogX3 + β4LogX4 + β5LogX5 + β6LogX6 + 
β7LogX7 + β8LogX8 + β9LogX9 + Ui            
 …  (4) 
 Where: 
Y = Output (kg); X1= Age of the respondent (years); X2= years spent in school (years); 
X3= Household size (#); X4= Experience of the farmer (years); X5= Farm size 
(hectares);X6= Insecticide (Litre); X7= Fungicide (gram); X8= Age of Cocoa (years); 
X9= Labour (Mandays). 
 Resource use efficiency 
 Return to scale analysis: The elasticity of production was adopted to 
determine the economies of scale of the farmers.  
 This is calculated below: 
β3 + β5 + β6 + β7 + β9 = or < or > 1      … 
  (5) 
Where, 
β3 = Elasticity of Household; β5 = Elasticity of farm size; β6 = Elasticity of Insecticide 
(Litres); β7 = Elasticity of Fungicide (Gram); β9 = and Elasticity of Labour (Manday) 
 Note that, this represents the main input used in the production of cocoa 
If, β3 + β5 + β6 + β7 + β9  =  1, it means  constant  returns to scale. This implies that 
when all the inputs are increased by a factor of n, then the output increases by a factor 
of n.  
If, β3 + β5 + β6 + β7 + β9   > 1, it means increasing returns to scale. This implies that 
when all the inputs are increased by a factor of n, then the output increases by an 
amount greater than n. 
If, β3 + β5 + β6 + β7 + β9   < 1, it means decreasing returns to scale. This implies that 
when all the inputs are increased by a factor of n, then output increases by an amount 
less than n.  
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 Marginal value analysis of allocation efficiency: Efficiency of resource use 
was determined by the ratio of MVP to MFC of inputs based on the estimated 
regression coefficients. The efficiency of resource use, r, was calculated following 
Aneani et al. (2011), Onubuogu et al. (2014)  
MVPi = MFCi = Pxi       … 
  (6) 
r = MVP/MFC        …. 
  (7) 
The rule of thumb is that: 
When; 
r = 1, there is efficient use of a resource;  
r > 1 it shows underutilization;  
r < 1 means over utilization of resource.  
The values of MVP and MFC were estimated as follows: 
MVP = MPP. PQ       … 
  (8) 
MPP = ∂Q/∂Xi         … 
  (9) 
MPP = βi . Qm/Xmi       … 
  (10) 
MFC = Pxi        … 
  (11) 
Where,  
r = efficiency ratio; MVP = marginal value product of the variable input; MPP = 
marginal physical product; MFC = marginal factor cost, Pxi(Unit price of input Xi);  
Qm= mean value of output; Xmi= mean value of input considered;  PQ= unit price of 
output; βi= output elasticity’s. 
 Budgetary techniques: Gross margin analysis and other profitability ratios 
were computed to ascertain the extent of the profitability of cocoa production. 
 Gross margin: Gross margin was used to determine profitability of cocoa 
enterprise. Following Mohammed et al. (2011) and Samm, (2009), gross margin model 
is expressed as follows: 
GM = TR – TVC       … 
  (12) 
 Where: 
GM = Gross margin (₦/ha) 
TR = Total revenue or total value of output from the cocoa enterprise (₦/ha). It is the 
product of average output per hectare multiplied by the market price. The price used 
was market price of the year 2018. 
TVC = Total variable cost or the costs that are specific in producing (cocoa) output 
(₦/ha). TVC varies according to output and are cost incurred on variable inputs. This 
includes cost of inputs like seedling, fertilizer, agro chemicals, labour cost and other 
miscellaneous expenses.  
 Profitability and efficiency ratios: Profitability and efficiency ratios were 
computed to ascertain the extent of the profitability of cocoa enterprise such as 
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Operating expense ratio = TVC/GR; Return Per Naira outlay = NI/TC; Benefit Cost 
Ratio (BCR) = TR/TC; Labour efficiency measure = VTO/ TWB 
 Where, 
R is Gross Revenue; NI is Net Income; TC is Total Cost; VTO is Value of Total 
Output; TWB is Total Wage Bill 
 
RESULTS AND DISCUSSIONS  
 Socio-economic characteristics of the respondents: The socio-economic 
characteristics of the respondents are presented in Table 1. The mean age of the 
respondents is 52.15 (±12.73) years.  This implies that the farmers are relatively old. 
Cocoa production seems to be a male dominated activity, as about 94.0% of the sample 
farmers are male. This is in consonance with findings of Agom et al. (2012) and 
Oluyole and Sanusi (2009). Majority (97.3%) of the respondents are married. This 
implies that sufficient responsibilities of the farmers would necessitate their 
commitment to cocoa farming to take care the needs of the family. Majority of the 
respondents (81.3%) are formally educated. This is an indication that literate farmers 
are involved in cocoa production. The average household size is 8.47 (±3.974) persons. 
Majority (94%) of the respondents do not have access to credit. The average size of 
farm is 3.850 (±3.641) hectares. This shows that the farmers are small scale farmers. 
The average years of farmers’ experience is 26.790 (±13.614) years. This is a strong 
indication that the farmers have many years of farming experience. Access to extension 
services remains a challenge, as over 90% of the farmers have not been visited by 
extension agent. Majority (79.33%) of the cocoa farmers do not belong to one form of 
cooperative society or the other.   
          
  Table 1. 
  Socio-economic Characteristics of Cocoa Farmers 
Variables  Cocoa Farmers 
Age (years)  52.15(±12.73) 
Male (%)  94 
Married (%)  97 
Formal education (%)  81.3 
Household size (#)  8.47 (±3.97) 
Access to credit  94 
Farm size (ha)  3.85(±3.64) 
Years of farming 
experience  
 26.79(±13.615) 
Extension visit (%)  10 
Cooperative (%)  20.67 
 
 Factors affecting Cocoa production: The lead equation among all the 
functional forms is double-log. The selection is based on the high R-square and 
minimum standard errors.  The production function shows that the model fits the data 
well as presented in Table 2. The R-Square was 0.651. This suggests that 65.1% of the 
variability in the cocoa output of the respondents is jointly explained by variations in 
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the specified independent variables considered in the model. The F-ratio estimated 
(28.960) was statistically significant. Formal education was significant, this implies 
that a percentage increase in year spent in school will increase in cocoa output of the 
farmers by 16.5%. This is in line with the findings of Oluyole and Sanusi (2009).  
Farm size was significant, this implies that a percentage increase in farm size will 
increase in cocoa output of the farmers by 36.2%. Volume of insecticide used was 
significant, this implies that a percentage increase in volume of insecticides will 
increase in cocoa output of the farmers by 47.9%.  labour was significant, this implies 
that a percentage increase in labour will increase in cocoa output of the farmers by 
43.3%.    
          
  Table 2 
Factors affecting Cocoa production 
Variables Linear Semi-log Exponential Double-log 
 Coefficients p-value 
 (sig) 
Coefficients  p-
value 
(sig) 
Coefficients p-value 
(sig) 
Coefficients p-value 
(sig) 
(Constant) -223.191 -0.460 
(0.645) 
-522.430 -0.260 
(0.792) 
4.118*** 8.080 
(0.000) 
1.398 1.090 
(0.280) 
Age -8.418 -0.840 
(0.401) 
-171.820 -0.290 
(0.769) 
0.008 0.740 
(0.462) 
-0.071 -0.190 
(0.851) 
Education 36.874* 1.940 
(0.055) 
133.712 1.060 
(0.292) 
0.054*** 2.690 
(0.008) 
0.165** 2.010 
(0.047) 
Household 
size 
-1.652 -0.070 
(0.944) 
23.404  0.080 
(0.939) 
0.050** 2.010 
(0.046) 
0.294 1.480 
(0.140) 
Experience  -6.110 -0.590 
(0.555) 
-15.644 -0.050 
(0.958) 
-0.003 -0.250 
(0.805) 
0.035 0.180 
(0.196) 
Farm size 249.752*** 4.780 
(0.000) 
1484.489*** 5.760 
(0.000) 
-0.064 -1.170 
(0.245) 
0.362** 2.160 
(0.014)  
Insecticide 
(litres)  
10.308 0.710 
(0.481) 
437.299** 2.040 
(0.043) 
0.053*** 3.410 
(0.001) 
0.479*** 3.440 
(0.001) 
Fungicide 
(gram)  
0.029 1.000 
(0.318) 
-163.296 -1.440 
(0.152) 
5.600e-6 0.180 
(0.855) 
0.031 0.420 
(0.672) 
Age of 
cocoa tree 
(years)  
-8.292 -1.110 
(0.270) 
75.040 0.360 
(0.722) 
0.012 1.470 
(0.142) 
0.173 1.270 
(0.206) 
Labour 
(man days) 
2.568*** 6.870 
(0.000) 
157.703 1.580 
(0.116) 
0.002*** 5.010 
(0.000) 
0.433*** 6.690 
(0.000)  
R-Square  0.681  0.487  0.428  0.651  
Adjusted R-
Square 
0.660  0.454  0.391  0.628  
F-Value 33.20  14.78              11.63  28.96  
P-Value 0.000  0.000  0.000  0.000    
Root MSE 1019.80  1292.90  1.075  0.840  
Note: ***, **, * p-values significant at 1%, 5% and 10% respectively  
   
Returns to scale: Table 3 shows the value of returns to scale (RTS) which is 
the sum of the coefficients of Double Log production function (X3 (0.294) + X5 (0.362) 
+X6 (0.479) + X7 (0.031) + X9 (0.433) was 1.599. This implies that the production is in 
an increasing return to scale. A 100% increase in the resource used for cocoa 
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production in the study area will generate 160% increase in cocoa output.  This means 
that cocoa farmers are yet to attain the optimum level of the combination of the 
resources because the farmers are still producing in the first stage of production. 
However, cocoa farmers can increase their output by increasing their use of family and 
hired labour, farm size, volume of insecticide and fungicide. 
Table 3 
  Elasticity of production and returns to scale 
  Variables Elasticity 
Household  0.294 
Farm size  0.362 
Insecticide  0.479 
Fungicide  0.031 
Labour  0.433 
RTS* 1.599 
 * Return to Scale 
 
 Efficiency of utilization of resources using the marginal value product 
(MVP): In this study, resource use efficiency in cocoa production was determined 
using the ratio of marginal value product (MVP) to the marginal factor cost (MFC). 
The output price of cocoa was N 800 per kilogram. Table 4 showed the marginal value 
product and the marginal factor cost of input use. Family labour (1.333) is 
underutilized. This suggests that the farmers can incur more cost in family labour so as 
to be efficient.  Also, the coefficients of insecticide (2.575) and fungicide (2.667) 
indicates that they are being underutilized. The cost incurred in using insecticides and 
fungicide are small compared to the value of the marginal product of both resources. 
The findings are in line with the study of Oluyole et al., (2013) and Oluyole et al., 
(2016) which shows that the inputs were underutilized. Land gave an efficiency value 
of (0.267), indicating that the cost incurred on land is high compared to the value of the 
marginal product of land. Similarly, the coefficient of labour (0.745) shows that the 
input labour is being over utilized. This means that there is more cost incurred 
compared to the value of the marginal product of labour. The study is in line with 
Adeyemo and Kuhlmann, 2009 which shows that land and labour input were over 
utilized. The study suggests that achievement of efficiency of resources used depends 
on increasing resources that need to be increased (underutilized), and reducing 
resources that need to be decreased (overutilized). 
          
   Table 4 
              Resource Use Efficiency 
Inputs MPPx Px MVP MFC MVP/MFC  Decision  
Household 
size 
0.294 600 235.20 176.40 1.333 Underutilized 
Farm size 0.362 3000 289.60 1086.00 0.267 Overutilized 
Insecticide 0.479 1200 574.80 223.20 2.575 Underutilized 
Fungicide  0.031 300 24.80 9.30 2.667 Underutilized 
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Labour 0.433 1200 346.40 519.60 0.667 Overutilized 
 PQ= N 800  
 
 Profitability of cocoa enterprise: In the study area, the estimated average 
costs and return to cocoa enterprise per hectare of land were N 115,481.70 and N 
156,518.30 per annum, respectively (Table 5). Among the cost components, cost of 
labour had the largest share of the total cost (73.97%), followed by cost of 
agrochemical (8.70%), cost of fertilizer (5.30%), cost on transportation (2.22%), where 
cost of herbicides was the least (1.07%). The average revenue in the study area was 
N272000, while the gross margin and net income were N166729.30 and N156518.30, 
respectively. The percentage of profit margin percentage was 57.54% and return per 
naira outlay was N 1.36. This implies that for every N 1 invested in cocoa enterprise, 
there is a return of N 1.36 to the enterprise. The operating cash expenses ratio was 
39%. This connotes that 39% of the total revenue was used to cover the operating 
expenses. The benefit cost ratio and labour efficiency analysis were 2.36 and 3.18, 
respectively. This implies that N 1 spent on cost yielded N 2.36 return to the enterprise 
and N 1 expenditure on labour returned N 3.18 to the enterprise, showing that labour 
was well managed respectively. The study suggests that the cocoa enterprise is viable 
and profitable.  
 
          Table 5 
   Average costs and returns (N) to Cocoa farmers  
Items  Mean value Percentage  
REVENUE   
Cocoa bean output 340kg  
Price per kg  N 800  
Revenue (TR) N 272000.00  
VARIABLE COST   
Cost on labour N 85425.09 73.97 
Transport cost  N 2562.60 2.22 
Fertilizer cost N 6108.00 5.30 
Herbicide cost N 1130.00 1.07 
Agrochemical cost N 10044.00 8.70 
Total Variable Cost (TVC) N 105270.70 91.16 
Gross margin (GM) = TR-TVC 166729.3  
FIXED COST   
Rent on land    N 3000.00 2.60 
Depreciation cost on implement  N 7211.00 6.24 
Total Fixed Cost (TFC) N 10211.00 8.84 
Total Cost (TC) N 115481.70  
Net Income (NI) = (GM-TFC) 156518.30  
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Tax paid 380.56  
Net income less tax 156137.74  
 Profitability Ratio    
Return Per Naira Outlay (N) NI/TC   1.36 
Operating Expense Ratio (%) = TVC/TR   0.39 
Benefit Cost Ratio (BCR) = TR/TC  2.36 
Labour Efficiency = TR/Labour Cost  3.18 
      
CONCLUSIONS 
 This paper investigated the resource use efficiency and investment in cocoa 
enterprise in Osun State, Nigeria. A multi-stage sampling procedure was used for 
selecting 150 respondents for this study. The study concluded that majority of the 
cocoa farmers were male, small scale and at the peak of their productive age. The 
cocoa farmers are yet to attain the optimum level of combination of the resources as 
the elasticity of production of the resources indicate an increasing return to scale 
(1.599). Also, the cocoa farmers are not efficient with their use of farm inputs as at the 
time of this study. The farm inputs under-utilized are household size, insecticide and 
fungicide, while farm size and labour are over utilized. The cocoa enterprise is viable 
and profitable.  Following the findings of the study, the government and non-
governmental agencies should ensure that farm inputs are made available to the cocoa 
farmers at the right time, quantity, quality and at subsidized prices. 
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